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ALD ^ °\] ^*Rr cfl ^5.3] Q± g=^ -NC071S. *] 

*l«r€ ol^ol^^ ^fli 7l^ 0 H] aV 7 ) tiV-§-#o, ^ 

£ 1 
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^^-aV Sl-^-l-i- ol-g-tb olAV^^^oi- ^ {Method for forming silicon dioxide 

film using siloxane compound} 
lS.x£o] A^] 

5L l£r £ a>#2)tr ^*HH ojAHsH^S-n}- ^ y o V ^^r -g^^l W 

£ 2^ ^ ti>^-3i*V >&jA]ofl6fl 4= olAt^sl^Bj- ALD Zf 

£ 3£r w>^tr ^*HH olAj-sj.Aj^^nv *$^6\)x\ ALD 1 

S. 4^r ^ cf€- «r#^tr *UHH *r€- °1#3H^^ ^ ^6\)a] ALD ^ 

£ 5^ -g- 2L h>^«- ^*HH nJ-E- ^sHl^-^ ALD 
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S. 8£r -g- ^o\) ^ ^o\] o)AV§j.^e) € .nv^ FUR (Fourier Transfer 

Infrared Spectrometer) ^Hfl 7l#ojj rcfs aj-^ofl 0 l#sHle)^ii| 

£ 9^r ^ofl n}^ uj-^ofl o^o} ^ ^S^Hl^i ^^^1 olA>s).^^^nV 

^ #sfl 7l^ofl ^ofl °l#sH=!3^v ^ tiling 3rj7}-tr ^sfl 

<io> -a. ^ o. 71^aj-o]] avuKg. tiJ-^cH] ^f>) ALD (atomic layer 

deposition) y o Vl S* 0 l-g-*H 7\%^ o] av^^^-J. ^s>^. « 0 >^ofl ^o)v\ . 

<n> pl-olasH^BSH^ (microelectronics) i^^l a>o1^ 7 > tcfe} «>£^1 

# ^M3*Kr ^31 JL54 B^^l^Ei^ TllolH ^V£K\ f-ofl *]-g-£^ olAj-^^^^ol-^ 

<i2> ^av* 91 &£.*ft ^^°\) 5a°H, °1^2f^s1#sv^: 1 CVD (thermal chemical 

vapor depositon), LPCVD (low pressure CVD) , PECVD (plasma-enhanced CVD) u o Vu J°fl 

^^tt ^-?-7> ^-"^-oiq.. zl ^, <! CVD y o V ^-^- -*Mrtr ^ ^3*11- 
D J 31-8: ^^°le}fe £3H SU^. PECVD «o v ^^r *i-&<^i ^ ^Sl* ^ 

^tHS]^7> Sa^. oil" a o V ^^r 1>£^1 i4 ^"S vflofl^ Z|Z]-o^ °. Aj.^ 7 ) 
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^3^<H1 Ufa} CVD ^ °>7l£]^ £ *fl\i ;M- (short 

channel effect)7> €■ ^l^jAS cfl^f-sH oj^V^^^ni- t^s^} £.^s]Jl #t\.. 

Str, ShESfl 4i7l-l- ^sRr ^x>7> tH^oII <4er ^l^ ^*He|*l * 3fl 

€ S.^ Jl4 (pattern loading effect H ^ 3 €• cfl^-£l Jl 4^ 

<i3> a o v 7 i^ ^ 7 fl<d* r 7l ALD y o v ^* °l^-^>^ o1a>^^^dv^. tg^ S > 

H o V ^#°l *H<L>3&tf. ^ ^ rflJL^<?] oflS.^, SiCl 4 ^ H 2 0« ALD « 0 v ^°fl 

olAV^^^nV^. ig^Kr "o^l D ltf^ ^ ^Il6,090 ( 442^oll 7flAlsl<^ oicf. z^^, 
^-71 J^HH^ yj-^dl r4e^ > ALD l ^ *HM: 71^1 ^ ^ol^l S i0 2 

(mono layer) ^ ^31 ^(packing density)7> ^jl, ^aj- ^5.7> nfl^ }^eH ^i*} 

^cHl^ iL^El^ i^( throughput) ^-Til- ^a^I^I ^tr^. St, SiCl 4 ^ l7flsl 
Si^" 47flsl Si-Cl ^tl-t- 7>7l^ ^SiM 7^ ^a}- ^-f^fe Si-Cl ^«-°l 

H 2 02} ^-g-sH 0-H ^^>§- ^ ^ ^1 ^ olAV^^^ni- ^ofl o-H ^<>1 t\*% #^\?\] s\JL, o] 

2. n^o} olAj-^^^nVo.^ ^ 7 , ^ ^ 

<14> M- s.^ ^ ^ ^ 71-oflA^ -g-Tfl^-l; *M^7> ^ ^0.5., A> 
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^ ^ *)--§-] 

% V S.31 ^ 5E^r ~NC07l S. ^1$^ -^^> 3^-§-5. °1-M*1t7 7l^°fl 
^-g-^ A o v 7l ^ll «>-g-^^ 3j-flH£S|-^ (chemisorbed layer )-g- ^tr^. S*V, A}2 «h§-l-^: 
A oM 3^^# $H 7l^H olAV^^snvc. ^Aj*k}. 

<16> a o > 7 ] Si n 0 n -iX 2n+2 (^#, n^r 2 ~ 521 ^^ji, X^r F, CI, Br, I, SE^r 

NC0)5. aAjsl^ s^g-jL ojs^^ ^ oicf. ti>^^*Ml^, ^7} *fil ^5-31 

^ £E^r -NCOS, ^l^sl cl^s.AVo.S o] JfLo^cf. sl#\ >&7l afll «!;-§- 1-8: 

Si 2 0Cl 6 , Si 2 0Br 6 Stt Si 2 0(NC0) 6 S ol^o)^lcf. # 7 | ^ 2 t^t-^ H 2 0 Stt H 2 0 2 S. ol^H^ 

*r 5a^t. 

71 ^-^^ ^T^l -|-%^ 7>^# 31*1^ « o V^ ; ^ 1 tiV-g--^ 

^ ^12 ^iU} ^ ^<§HH tifl7lAl7l^ SE^r ^7} ^ tifl7l 

<i8> ^^o^ oj^^i 14s oiAj-^Ajei^nv ^ yj-aHH-b Q*}^ ol^^Bl 

snvoi ^ o]« o^b^Kt ^rTim cl i^^- ^ ^cf. Aj-71 0^3^ <g A^el ; 

<4 ^e), SE^r ^.^ A^ Hj-^ofl o)^al ^^1^1 Cf. 
<19> Aj.7) TgS§7>\7] ^"^21 ^2 <#E1H 14^- olAj-^el^nl. ^ ti o V 

*H]a^ ^ vfloil 7m* iS.^*^. Si n 0 n -!X 2n+2 (^#, n^r 2 ~ 521 ^^olj7, Xtt F, CI, 
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Br, I, ££tt NCOS. 5*1 3 -g^V 5^#5. o^o^fe afli #nflsf #7] 

^11 *>-§-#£| ti_V-§- ^>l-i: ^l^tl-cf. ^2 «_>-§-!-§: *fl2 #"fl^ #7l ^ 

<20> a>71 -=-^-gr ^^>7l 31 *H ^- ^13 <£b1H *r€- ^sH^^ ^ «o v 

^--i- ^*Rr u o^# *H^}7l ^}<*|, 71^ 7l^S|- a^-i- ^1 #nl]^nV o] 

7l ^Sfl ^"71 7l3& K^l^r ^12 ti>-g-^4 X)2 #nfl5.n}- O^o^]^ *fl2 ^#ofl 7^ <g 

^^^v 5]- ol^-^^lfe -ti^sl^ *Kf^ ^3°. 3. 

<21> *Q-v$o\} ALD yj-^ofl o^H olAV^^sni-^ ^^Rr xi\} <&o]s<] Si 

^ Si ^7>» 27fl Ol# ^-fr*}^ *l-&£ ^^.A> S[^%^ Ol-g-^-Cf. ^ofl 4= « 0 V«H1 3 

"S^^l OlAVg).Aj^^u|^ AjJiLA> grj.^ tflojl ^fllsRr Si-0-Si^l ^^"^Ofl 0)S>0^ 

^ ^H3-§- *H^r*l, ^ ^Hl*^ ^dbsj-^; ^ ^cf. SEth ALD ^ 

SI 1 ^ AHt- 27fl^l Si0 2 ^7} ^7}S\o] i^-g; 

^ SI**. 
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<24> HMfe ALD ^ (#*fl 121 ALD 2]*fl 7)^Vofl ol^vsj. 

<25> £ 1* ^S^, ^ofl ojA^^^^oV ^ « 0 V^o)}A^ a}*! tiV^^l 

^ ^ ^ iflofl S^tl-Cf (#31 10). ZL Jf, -^-7} *flt*| vflofl ^ 

€ *lE]# °l-§-*>^ A o V 7l 71^;^ -g^V olAV^^^uV ^ ofl ^ ^ ^ tr ^ ot 2 5 

~ 500°C^ £r£3. 5}5L^- (^31 20). °] nfl , ^-7) 7l^ ofl<*,g- ^^ S «-Ei^ 

<26> >£ 7 ) 71^; o] ^ ^r£7>^ ^ , ALD y o V ^°fl ^ ^7} 7} 

^^-8: l^tbuf 30). 

<27> ojl- , ^ #7] 7]^<H1 %V^^J o]^. cr^ - NC 0^ *]&rQ ^^Kr 5^"^ °1 

^O^lfe *fll *fll 9J7] #d]]1- ^7] 7}%-%°\) a o V 7] A]l til-o-^o] s).^. 

^HHchemisorbed layer)^- ^tbt} (cjTfl 32). 

<28> ^"71 2)U «V-g-#5. ^^7) Si n 0 n -iX 2 n + 2 n^r 2 - 5^ ^^o] ZL> 

F, CI, Br, I, iE^r NC0)S ^ *^ , aj--§- #S .^ Si 2 0Cl 6 , 

Si 3 0 2 Cl 8 , Si 4 0 3 Clio, Si 2 0Br 6 , Si 3 0 2 Br 8 , Si 4 0 3 Bri 0 , Si 2 0(NC0) 6 Si 3 0 2 (NC0) 8 -8: AV-g-^r ^ 
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<29> ttMM«M|^, aV 7 1 XI 1 ^SXJ €4: Sfe -NCOS t\<£^x\r*.g. ol 

HV^^Tfl^, ^7} Si 2 0Cl 6 , Si 2 0Br 6 Hlfe Si 2 0(NC0) 6 5. o^o^u}-. 



^7] XU <* 7 ] ^nflsfe- slel^CCsHsN) Hl^r oj-nl-g- A>-g-*Vcf. a^^^lfe, ^"71 X|l 

^ ^7>* 7f7]^ ^^^14 21^ tf^ X]W 0 V^ 7} o]cf. S.^ «>^31^>711^, ^7] X] 1 

7l #°fl5>| Be]nll^o>ni (trimethylamine: C 3 H 9 N)# A>-g-^-cf. 

A cM XU ^^-a] a 0 v 7 i ^tj] ^ ^xj 25 - 500 r, ti>^§>7fl^- 50 

~ 150°CS -fr^l^m^. 2^, ^-71 afll *>-§--§-£] ^a] a o v 7 ] ^ vfl^ ^-xj oj-a-g- o.l ~ 
100 Torr, 4^^*>Xl^ 0.5 ~ 5 TovrS. -fr^H^tK ^7} afll <M sfr 7 ] ifl 

A o V 7l XI 1 a}-g-# ^ XI 1 «7l #nflS] ^ofl o]*>o} Aj- 7 j 7l^Ml*m # 7 j 7 ) 
-OH a>°1H3] H c^ ^ U xl^7l, ^ ^-5.31 €7> HL^zr -NC07> a>-§-*>^ 

*1 *Kacid)°l ^^Slol, olfif AVo. ^ 7l cg 7 ] ^ B fl<4 ^sj- *>-§--§- 7^ <^ 

£4. Aj. 7 i av-g-l-^ Si-0-Si ^-fr -fr^l* #3HH Si-O-Si ^ 

*V4^ Si 7} ^7} 7) #^2) -OH «>-§- *MH^ 0^ til-g-^; *H a o V 7 ] ^tfofl AV 7 ] ^! 

<*fl* M ^ c $7]2\ ^ av-g-ofl o]*H <3 , A o v 7l XI l *>-§--§- 3 S-eli-a}-^ 

(physisorbed layer) ^--§r XlTl^}-^ (^"Xl 34). 
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<34> oil- o>s^.(Ar)3f ^ !r*^ 7>i» *}-§-SRr ^ SL^r #7l afll «>-§- 

^HsH , ^7) ^ ^ yfl7l ^-g- s^-tb *3-8: « ^ £14. c^i^. 

^ 7^1- a>^-*!- ^ ^1 ^-§- ^ ^, Hfl7l ^-g- « flji, tiVcflS. «fl7l 

<35> 3]^H, ^71 2fll Sf^-*^ o^ofl 0* A]2 a>-§-l-^. ^2 <^7l # 

31 36). 

<36> #7} 7112 tiV-§-#S^ H 2 0, H 2 0 2 , J^(0 3 ) #± 44^* *}-%-1Qr ^ 

clef. a o V 7) ^ 2 ^7l ^n]] S ^ A o V 7l ^ U <* 7 | #Dfls] . A}-§-*V ^ ^Cf. 

<37> 41-71 7fl2 «h§-!-^ ^"71 ^tt] ifl^ ^JE ^ oj-^ a o > 7 1 yl-o.- 

<38> ^7l *}2 * A}2 ^71 ^nflo] ^6fl o] ^ ^- 7] 7 1 ^ *fl 2 

4 H4 ^5.3! ^ JE^r -NC07> tfV-§-<5H ^^SlJl, ^-7} ^fl2 04 #7] *fll 

s\-^^^%9] Si7> tiV-§-*Vcf. A o V 7 lfil. ^-ol a>o. ^7]^^ -gj. apo.^. 71^ cg^. 

^^4. ZL ^4, ^7] 7} %^o\) ^ ^7} afli aV-g-l; tfloflA^ Si-0-Si ^ ^Ml 44 4t 

7fl^ sio 2 ^€4. s^, ^-71 *iii <t>-g-#s4 ci^^-y- si-W* 4 

-§-t> ^ofl^r ^71 7l^ 0 Hl 27flsl Si0 2 ^r^^ol ^^^cf. 
<39> n a o v 7 i ^2 tLVo.-.o] uyo. wa>-^ ^Tltlcl- (^711 38). 
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71 ^-i- 2^tr ^ ^ olcf. 

#7l 7)^ 0 Vofl i^Kr ^]!- 7H^ olAVs).^^^.aVol nfl^| ^} 32 Lfl^j # 

711 38-1: 4^ 3 #7l 7l##ofl o)A]-^sl^nVol ^Sjig, # 7 } *fl 

^ ^^>fe #3" ^>#1-^- ^T^M $]*H #7l ^i^E^ tifl7l ^-§r ±^ 

<« ^ 90^ ^Itf (#711 40). nfl, a o V 7 ] ^ tfl^fe 7V^1- 

SHrtf. ^1 ^, #7l ^Hj^B] #7l 7l#-g- ^S.^*V4 (cfTfl 50). 

#71 ^^el^^ ^^oflofl Cfltt ^#-§" *J=#*l7l7l 3l*H, #7] o}^^3.^ 

-ir cH^W (#7ll 60). #71 <>i^^-^ ^ ~ 900 °C 2} ^£ ^ 760 Torr ^§>sl o]-^ , w> 
^^1-711^ 10-9 - 760 Torr^l 5 £- ol$>oj x\# ^o> ^sfl^ltl-. #7l ^^^-8r 

eH s^aj o^^fe ^-Mfe- 500 - 900 M N 2 , 0 2> H 2 , Ar, N 2 4 0 2 £l 2:^-, 

2^ NH 3 7>i ^-^7lS 1 ^ w r fM*MI*r, #71 <i ^eH ol^^ o. 5Q0 

~ 900*0 31 ^ IO- 9 ~ 760 Torr Si ^ sH A 1 N 2 ^-^71^. ^ 5 «- x\# q 

1^^} ^5]6fl o^a} Ol^^^ ^-fofl^ 200 ~ 700 "C^l ^r£oflA-l 0 2 SE^ H 2 7> 

i^l #e^>» Ai-g-tVcf. ^ ^ si oil ^tb cH^^^r ^ ~ 700 1 3 ^5L5L ^ ^ 

#71 ol^^-irfl^r^^Bl, #5^} ^sl, £E^r ^ ^e] ^ £ 12) #7ll 30<^1>H 

-£^*Rr °l#2pilel^ v ^#-i: $ltr ALD ^3*r ol-Al^(in-situ)S. ^ ^4. *>] 3 
-f , #71 ^1^^ u o V ^^ #^^> ^51 ^7} ^-§1 ti>^-^*>cf. 

#71 -M^*V «>«q- ^J-o], ^.xgofl al-5- olA^^sl^Dl- tg^ wj-i^oflA^ ^S.# 

Si A>-g-*Vcf. af^, ALD 1 ^>o]^ ^o> 7^ ^ofl^ ^ 
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€^flsRr Si-O-Si ^ ^°fl 4^ ^ 7 fl5] Si0 2 ^f^l ^ 4* 

£7} #7>^ ^ $Zcf. 

<44> IE 2^ ^ tij-^^tV ^Al^ofl ttfs olAV^^SnV ^ Hj-^ojl oio^ ALD ^ 

#-§-1- ^ eK13 ^7) A]2 ^ efo]^- 32.*}^ 7 }+ i ^m. s. 

£ o>a^ol a o V 71 x^cH] £o] ^-g-^tf. 

<46> v t ^- j K}*.^- ^ 3fo] s)^ C^HH^ Aj- 7 j ^ 1 tiV-§-^- ^ J^o) , 

2**1. ^ #°ti e^-^^l^i ^ s^l-g- 7>>i7V ^ tflofl ^^tf. 

<47> ^2 ^ c^HHtt 0 ^ HI- ^-S-^Rr ^12 2* ^7] #r>fl7> AA^ ^ 

-f-*H °1 ^"71 *fll ti>-§-l- ^ af-<y^ ^^11- a o v 7 ] ^ a>^°- 

e^-ol^ 7 >i, ofll- o>5^-ol a> 7 ] tflofl z>oj -£^£4. 

<48> =LZ\JL, #7] A]2 5S]X1 ^rT^HlA^ ^1 tiV-g-g- ^-g- 3)^ c^ofl 

x i4 °>?V7>X]S. ^7l *fll e}°l, ^12 «}-§-l- ^ 5^1, ^ #nfl ELfololjAi 

ZT-ZV 3]^.g- 7^7]. a o V 7 ] ^ vHcHl 

, ALD ^-^s) 1 #3}- a>o)^oii z\ ^ ^7\}°\\ ^ ^s}-!- ^a]«}. zieflH 
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(hexachlorodisiloxane: Si 2 0Cl 6 )-8- AV-g-^-ji, z\}2 #-§-#3*i H 2 01- a]~§- S> JL , 7}^g.*\ 
Ar* ^1-8-* tfl*H S-^lt!: 3!°-5>|, z}-z} ^ ^r£7> 105°Ctl ^-4 

7]) ^-g-^ ^ ^t}. £ 3 £ 6°fl ^l^m ^Alofls-oilA^ £ c^j 34 ^ cj^ 

-§- *fl7i# E 3^ afloflA-^ 1-%^ 7}^, ofl«- Ar-ir a}-8-*H ^ 

^ Ar ^SRf- zvz}- J±a}-j7 oic}. 

AV(Si 2 0Cl 6 )# A>-g-*>ji #7} *fl2 «>-§-#^ H2OS A}-g-tr ^.f , ALD 1 A>o]^ 

Si0 2 ^ ^^-1: W ^r^-i: 7fl^^^S 5La1*V S^l^. 

<51> £ 7-i- #3b* r ^, 7l^r jL^ofl -OH A>o]H7> #7fl*Rr #Bfl [I]ofl^ £ 1^ c^Tfl 

32^ ^t^*V « 0 V^O.S ^"71 7l^6fl ^A}#S.S.t^-lKV ^ ^E^* ^*V^, 71^31 

-OH & Htt CI 4 «!:-§-3H HC1* ^^*>JL, 0^ ^A>q #5.^.^^^^ Si 4 ;£^<5H A oM 

HCl^ 7^ ^Aj^-Cf. 



^* 7^ ^, £12] cfTj] 36^Ai A|tg*V «V^.O^ AV 7 ] yl^ofl h 2 0 ^ ^l^^l: 
H 2 0^ HSf AJ-7I ^^^( 102 )$] Clo] v}^*}^ HC1 ^1 ^ 
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^S\J1, H 2 0^ #7} 5l-«}-^#(102)ofl^^ Si7]- %^<$ ^y) 7 }# &x£o\}±; [IH]ofl^ 

Q 27fl^ Si0 2 #^#(104)01 ^^^Cf. ^7}^, HCl^r *\ 5^3]-^ ^21- *>-§--§- 7^ ^ <* 

* ^<P<3W. OH- 31*1 #311- 7i*l^ ^Tisjq-. 

<53> £ yoflAi ^1 ti}-§-l-^i ^A^^Stq^^-A].^ A}-g-S}-ir ^-fofl cfl^c^ H ^ £ 

°). ^^Htt ^l^^el^BT- ^-fr W ALD ^olH Si 

^^-A> <^t}-#* *l~8-$h=h g^o. ^ofl^ si^ 0^ 7j-*V ^^-^-i- 7>x]^ Si-O-Si 

^Ite, ^jzf^ <a<H*i±=. °1^3HJ3#^£r -f^rt!- ^l^l" ^ 31^. 

*h Si i^sL^i ^}#i^S^^Kbg- a}-^}^ ofls. ALD 1 ^ 

n>cf 27B^ Si0 2 ^ol^lHS #3" #7}-A)Z] ^ olc}. t£*h A}^^ A] ^ 

l vflofl^ i7flsl si# 37fl^ Si-Cl ^-8- 7>^1^. i^eM, SiCl 4 » Si ±^3. a>-§-s> 
tt ^2fl 7l#S] o-H ^Aj^ oj^ 7> 01^ Si _ cl ^^-o] ^o.s. S oixj.3. 

^2]^ ^HH<31 0-H ^ ^Hf-^-g- tfl^- ^ 

±.7*1 2) ^*<HH ^°o^>7ll ^-§-€> 5a4. olAj-^^^^nV^ aVS^l 71 

^°fl 711 °1H isfloH!- ^Ljgig + ^ ^ olAj-^^snVo. 

3] 7lJflriHH 711 01 b ^^^ V * ^-E. 51 nf. cf= ofls>H, °1 3 a) := 

-l-S^ 1 ^"(blocking layer)^: ^£ 91^. ^^^s]^^ ^£^1 7l^Ml 

ale B1-9JS1 ^^ol^i- oicf. a cfs oflsAi, olAV^ej^o. ^ 

-£^1 7l^ c Hl ^^51^ ^^^5V j cc^ ov^^ij 71^-Aj.o) ^nKj. l£Jre>7l Sf\ 7I A] Z} aj-^ 
oV^. - ojcl. a o V 7 1 olAVgl-^sl^nVol A1Z| ^ nV o_ S X>-g-i] ^ 7j -f Aj-^ 0!^^ 

Sl^-3V ^O.S A>^-^ ^£ OXJL, ^2)3. ^^oV^ol a t DVo S Af-g-^ ol^ j^cj. 
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4§] *V^n 7l^6fl Sj-Ol Alz^- ^A o Vs]^ ^ « 0 V^§> 

^l^(recess) ^l^M- a cM^-7l ^^>^ #7l ^-54 aV°H ^o\) x^m. 

olA}5j.^^^uVo. 7l ] 7flA ]^ ^ o}t} 

<55> M. ^ofl 14^- H c V^ofl <^)-a} olAV^^^^nV^ a> £ ^ ^j. ^ 



<56> 



<57> 



azH 1 

<58> [£_ 1] 





HCDSO 


H 2 0 


n|e|£J 


Ar 


HCDSO 


H 2 0 




105'C 


250sccm 


700sccm 


80sccm 


400sccm 


22 


3.52 


22 



<59> cfl2:-g-o.^.A^ Si «jA>#sS.^^^ r (Si 2 Cl6: HCD)-§- Aj~g-tt 3* ^1^1^ S. 1 

<60> ^-71^ ^ s^ofl 45} HCDSO^Ei <2<^ olAV^Aj^^nVj^ HCDS^-Ei <a°i^! ojAV 

s^e^^Hl cUsH ^"4 ^"^^(reflective index)!- HCDS^-Ei <yo1^1 ol^s)- 
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1.44 ~ 1.46 AS #^S]<H, W^*^ Si0 2 ^4 f^-tr ^^-t- L+Hfxfl^cf. 
<61> 3fl7>ofl 2 

<62> £ s*. ^ -2.JES. 75 ° cs ^ ^ ^^§>57 a lofl^$]. -§-0^ ^ 2^o s HCDS0S. 

-r-Ei HCDS^El <£<H^ °1 -9-3^ 3^-8: A A ^- , AA 

o] ojAVsl-^^SBi.^ ufl^-o} ^c^^l FTIR (Fourier Transfer Infrared Spectrometer) i^B^ 
olcf. 5L 8^11^ ^efl 7l^ofl ofel- EflHEr-t^-^icKSiCU: TCS)-° 3.^1 ^^^l ^sHl^ 
^ofl cfltr FTIR i^H^l ^ l}e}-i4 <&v\, 

<63> £ 8 ofl^ ^o]i> ^ 01^ ^-o], HCDSOS^-Ei <*o]^ o)xys\.^^o\]X]^ HCDS^ 

Ei olAV^^oVofl al ^c^ Si - 0H n)a ^ si-H ^H7} 7i<5] M-Ef^l oj^Jf 

HCDSOS-^-B^ o^*] olAV^^snV^A^ -oh ^ -H D fl o. igo. av + ol^ 

<64> g^7Hl 3 

<65> .£ 9^ ^ «V^ofl n^-ef Si dtci3.>H HCDS01- *>-g-*H ALD H 0 V ^°I1 

A ^? D -lt ^tr ^(A), ^2fl 7]#°} «a <^H Si i^S.^ TCS1- ^-g^ ALD ^ 

ofl s^oj olAV^^^ni-^. ^^§v ^-^-(B), ^ #efl 7l#Sl t}^ oflofl rr}-^ Si ii^^ 

<66> £ goflA^ ti^o]) rcfe^ HCDS01- Si i^JL A]~§-tr ^o. (A)o1 ]^ ^^.^ 

*3 ^£°|H TCS iE^r HCD1- u)*}^ ^ 4-^.7} <g^| 7^ tj-o]^- 

^ Si 4. ^°fl 4^ w o Vl ^H Si ^^S-*} Sr^-#^1 HCDS01- 



39-18 



1^0040007104 #^ 9J*>: 2004/2/10 

ALD 1 ^ a>o]^ n}c]. 27^9\ Si0 2 ^3°! ^ 0.3. <fl 

JL3J)-] 

n Si 4i^JL^ Si 27fl o)# ^--B-^ ^^.av ol-g-*Vcf. £ >£ 

y cHHl olAV^^^^nVO. ^^A> ^ # ^ofl ^7fls>^ Si-O-Si^ 7J- 

4. iE*V, ALD ^^2] 1 ^ a>o]^- u>cf 2 7fl^ Si0 2 ^H^l ^SL7\ ^7} 
S)JL, H ^4 ^ X\&o] tflS- #<H#<H %MbM^ ^ Si^. 
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11 

(a) ^S.^i €i 21 tt -NC071 S. A)$Me) °]-?-<H*lfe *V-g-#.§- 7l# 

^Hl ^-71 ti>^-l:^ j^Kg:^ (chemisorbed layer ^*Rr 

2] 

A oM afll Si n 0 n -iX 2n+2 2 ~ 5^ ^ojji, X ^ F, CI, Br, I, Hl^r 

NCOS S^lslfe ^#5. ^l^^l^ 3* sr>^ ojAV^e^ov ^ wj-^. 

3] 

^7} *fll ^#^r «S3l ^ £b -NCOS *1«T^ ^^^0.5. OjifLo^l^ 7$^ ^ 

[^^J- 4] 

A oM *fll Si 2 0Cl 6 , Si 2 0Br 6 ^ Si 2 0(NC0) 6 S ^1^^^^ 
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5] 

#7) *\}2 #^(0) 7>xl^ ttt°J 3* ^ o]a>^^^ov 

*fl2 H 2 0, H 2 0 2> ^ ^ #i Bj-c^S. ol^-o^fe ^o\)Aj ^ifls)^ 

7] 

[^^J- 8] 

#71 #7)1 (b)^l^, #71 A]2 m <* 7 ) ^7} 7l^#ofl ^^TT 

9] 

#7l #7fl (a) ^ #7fl (b)^ zj-zj- 25 ~ 500 ^t^H ^ ^sfl*]^ ^* 
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10] 

A oM ^711 (a) ^ #31 (b)^r ^ o.l ~ 100 Torr^ <y-^*HH ^*M^r 4^ °- 
[^t 1 * 11] 

A oM #7j] ( a ) ^ ^Tfl (b)°1M ^ *fll ^ ^12 «>-§--& o] ^oy 
[^T 1 * 12] 

*ll 1*1 £M A i, 

3lSRr ^ ^7)]^ ojo^ nfl ^x] a o > 7 1 c^j ( a ) ^ c^) ( b)1 - 

13] 

14] 
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15] 

*I1131MI 31°]*], 

A oM o^^-ir $]*}<^ N 2 , 0 2 , H 2 , Ar, N 2 ^ 0 2 ^ iE^r NH 3 7}+ &$\7}<*\)*] 500 - 

900°C^ 1 *i^*Rr ?}-g- ^-^^.S. <sKr olAV^^^uv ^ « o v^ 

[^^^- 16] 

A oM <H^-§: 200 ~ 700 £-£«1M 0 2 H 2 7fif °l-g-SH €^ D V ^ 

171 

18] 

^"71 #7)1 (b) ^ #71 7l^r ^fliS] ^^^S-^-Ei #71 A]2 tiV-g- ^-^^ ^ 

Ti^Rr #311- ^ ^srRr ^lO S ^ olAV^^^^nV ^ w o Vrt 

19] 
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(i) 1-%^ 7>i# A>-§-^>^ 3)^1; 

(ii) -8-71 X| 1 ^ X) 2 ^Al^ oj-^jii} ^ oj-3^6||^o| n fl7 i; g 

(iii) 7>i# ^V-8-*>fe 21^1^ yflylsq-s] 

20] 

A o v 7l #31 (a) *H1, #7l 7]%& 25 500°C2] ^JE^. ofl<g*>^. ^-^s. ^ i^*}^ 
21] 

(a) ^ ifl°fl S^*Rr ^af, 

(b) Si n0n-iX 2n +2 M^, 2 ~ 5^1 ^ojzL, X^r F, CI, Br, I, SE^r NCOS. &^£l 
^ o1^-<X*1tt XI 1 >£-§"§"§- XI 1 #*fl£]- ^ av 7 ) say ^o\) a o v 7 ) 

7l^Hl #7} XI 1 j).tV*2V*^- cJ-Tj]^-, 

(c) ^71 ^H] ( b )Sj *>-§- XlT^Kr ^-XlSf, 

(d) X12 ti>-§-#^- XI 2 #^fl2f ^ ^"71 ^ vflofl ^<5H ^71 S^*^-^ uJ-^-Al 
^ #71 7l^Hl olAV^^^^nV^. ^ ^ cf^Sf, 

(e) #71 #Xl (d)Sl oV-g- ^### XI 71^ #Xl«- 3E^Hr o]a_v 
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22] 

«*Kr ^ olAVsj-^^^nVol <£o^ nfl ^1 tf 7 ) ^Tjl ( a ) ^Tfl ( e )l- ^ 

23] 

*«21*eMl 5U<^, 

#7jl (a) ^ #31 (b) ^1 ^7] 7]&& 25 - 500°C^ ££5. afl<I<5Rr ^-7)11- ci 
24] 

^121%H) sa^, 

^-71 ^11 Si 2 0Cl 6( Si 2 0Br 6 ^ Si 2 0(NC0) 6 5L °l-f-oHir 

25] 
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PSt 1 * 26] 

*fl25*J-°fl 9X°]^, 

A oM ^12 «V-g-l-^ H 2 0, H 2 0 2 , ^ ^ ^^S. o)^o] 7 ,]^ ^.oflAi ^ o. 

[^t 1 * 27] 

28] 

^21%H1 5U<^, 

A <M #7fl (b) ^ #31 (d)^r 25 ~ 500°C^ ^je*}^ ^*flxl±r ^ ^lo S 

[^t 2 -^- 29] 

3121%M1 5fl°H, 

A o v 7l #7fl (b) ^ #31 (d)^ ^4 0.1 ~ 100 Torr^l ^sHH ^Sfl^l^ ^-g- f^io 
30] 

^7} #31 (b) ^ #31 (dHH zj-zj- *fll #-§--§- ^ 312 #-§-#°l ^g-s]^ ^ov 
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l^^ty 31] 

*fl21%H] 9X°]*\, 

^7} #n (c) £ #7fl ( e )«Mfe AA ^: 

(i) 7>i# a>-§-^ 

(ii) -8-71 afll *>-§--§- ^ *fl2 *}-§--§- ^^-Al^ oj-e^t}. ^ oj-^H^ U fl7l; ^ 

(iii) 1-%^ 7>^1- A>-g-^ 3]^^ tifl7]<42] S^" 

32] 

^21*^1 5a<H^ f 

A oM ^741 (e) ^ olAV^^^nv^ o^^Kr cl74l# 3 5£^>^ ^ sfrfe 
[^t 1 * 33] 

A o V 7l ^^^^r <g ^ SL^ wj-^ofl o^>o} ^sflx^ 

[^^*o V 34] 
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7l^S] 7)^3* S^-l- afll «H"§--Er ^1 #nl] S o> o^o^fe ^ ^-^ofl 
, =L ^ ^>7l 7]% &^o\] olAV^^s cj<^^ ^^S>7l <$7] *fl2 <£-g- 

A cM *fll ti>-§-#SAi ^ -NC071S. Sj-^t-S. O] ^.O] ^1 ^ 5- 

ofl^ Aiujsl^ *HiE *>M-^ SL±7} ^3_<LS. 5!* A>-g-^ ^-7^1 # ^-a^Kr ^ 

* ^ ^ ol^sj-^^^oV ^ 

35] 

A oM afll Si n 0 n -iX 2n+2 n^r 2 ~ 55] ^^olj7 > x^r F, CI, Br, I, Si^r 
[3^*8" 36] 

A oM *fll «V-§-#-& *v S 3] ^ _ NC0 ^ t^^-AVol 3 
I^^^ 37] 

A <M *fll Si 2 0Cl 6) Si 2 0Br 6 ^ Si 2 0(NC0) 6 S ^^^^ ^6\}*] ^5]^ 
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38] 

39] 

7fl^ ^^>1- 7 >^1^ ^^*>7-m- JE^r ^5. cfs ^Hj-^ 71 o] ^-g. S.^ o. S ojAVsj. 

40] 

[^T 1 * 41] 

#7l *U Si 2 0Cl 6 °l ^SU, ^71 XI 1 #ofl^ E^nH^o>n]ol ^ 
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IQtt 42] 

s&7] ^A^^r 25 ~ 500 £^1 £r5L ^^\°\)^\ 3* ^^^-^ *>tt ^SH!^ 

[^t 1 * 43] 

*)134*<H 

A oM 0.1 ~ 100 Torr^l <y-^ ^3HH ^13^ ^ -gr ^-^^.S S>^- °]^s}-^ 

[^U" 44] 

[^T 1 ^ 45] 

*1134*cH1 51^1, 

2> #7]H1 °)o]Aj t *>-§--§-, *fll #nfl ) *fl 2 #nfl ^ y>-g- a^j 

o o o h . 

46] 
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[^T 1 * 47] 

^145%H] SU^H, 

A o V 7l ^2 ^1 #nfl ^ ^2 #nfl^ Z}-Z}- e)-o}o]l o) ^ 

[^T 1 * 48] 

^147%H1 , 

1- ^3 ^ *i?H ^"71 7)^ &t£o]} ^5]^ 7l^-<y *H2 «>-§- 71^; ^ 

^71 *fl2 * #nfl ^oj ^xl^JL, ZL cfl^] 7>^7> *fll ^^g- 



39-31 



[7)20040007104 ■ #^ <£x\: 2004/2/10 

1^^-% 49] 

[^^^ 50] 

51] 

C^Jt 1 ^ 52] 

^]51*oHl &°H, 

A oM #3l^r 4-8-, ^: 

N 2 , 0 2 , H 2 , Ar, N 2 2]- 0 2 S] S^-, SL^ NH 3 -g-^ 50 0 ~ 900 M <I 

200 ~ 700°C^ ^t^i o 2 SE^ H 2 7>^* oj-g-^c^ f-ej-^nf ^ej; ^ 
^-8: ~ 700 °C2\ £r.E°fl>| ^ 

39-32 



T520040007104 ^^ <£t.\: 2004/2/10 
53] 

^-5-^ a] ^( sequence), ^: 

#3 7m ti A o V 7] 3L#*Hr >^7l *fll #-§--§- ^ 7\}l #nfl^- ^g-*} 

^ #31; 

7)1} ^^M. 7l?i t 2 ^7l <3^* 1-%^ 31^1^ #7ll ; ' 

7l^T t 2 ^ 3^1, 7l^> t 3 ^ ^-7] ^JliM^ 7>i ^ Cf^- 7]*fl 1-^^ ^ 

7l# t 3 ^ 7l?i t 4 ^§-# -8-71 ^2 #-g~I- ^ ^12 #°B1- ^7l ^ ^ol] ^*Kr 

#711; 

71 # t 4 ^ ^^Ml, 7l?_> t5 7>i^ ^7l #711; ^ 

7l?i t 5 S] ^^-o\) , 7\7\ t 6 ^7) <$<*SL3.1?-B\ ^ cfa 7 ] ^ 

«-^^O.S tiH # A] 7l7l ^*fl ^7) ^<*-g- yfl7l5>^ #711 
^1 Al^ofl 4a ZV ^7}^ ^K§- c^V 3l^-Bll7l 4^ S^SRf ^ £ ^10 £ ^ 

[^T 1 ^- 54] 

^ 71 TV ti *# ^7l 7)^ i^-SHr ^"71 ^1 #-§-# ^ 1 #nfl# 

^ #711; 
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# 

IU20040007104 %^ 2004/2/10 

7l# ti^ ^ofl, 7|^V t 2 -#7) ^^SL^B] 7]z\) *H 51 «.«-^C.^ yfl 

#*1 ?1 A 3*fl ^-71 Bfl7l*>^- #31; 

7}# t 2 3 31^1, 7l^> t3 ^°J: ^oM <3<*-§- 1-*^ 7}iS S|*l«Hr #31; 
7m t 3 ^ *l^°fl, 7l# t 4 ^ A oM *112 ^ *fl2 #nfll- AV 7 j cg^ofl 

#31; 

7m t 4 ^ 3^1 , 7m t 5 ^# %7\ <%<*sL?m-E\ 71^1 #^-g- a^s. jf^o.^ ant 

^17171 ^*fl ^>7l tifl7l^ #31; 

7m t 5 ^ 3^1, 7l?_> t 6 *°J: 7}ii A o > 7l ^.g. s^l^ #31 
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